Early apoptotic reorganization of spliceosomal proteins involves caspases, CAD and rearrangement of NuMA.
The reorganization of nuclear structures is an important early feature of apoptosis and involves the activity of specific proteases and nucleases. Well-known is the condensation and fragmentation of chromatin; however, much less is understood about the mechanisms involved in the reorganization of structures from the interchromatin space, such as interchromatin granule clusters (IGCs). In this study, we show that the initial enlargement and rounding-up of IGCs correlate with a decrease in mRNA transcription and are caspase-independent, but involve protein phosphatases PP1/PP2A. Subsequently, multiple enlarged IGCs dissociate from chromatin and fuse into a single structure. The dissociation requires caspase activity and involves caspase-activated DNase (CAD). Apoptotic IMR-5 cells, lacking a proper processing of CAD, show multiple enlarged IGCs that remain linked with chromatin. Overexpression of CAD in IMR-5 cells results in the dissociation of IGCs from chromatin, but the fusion into a single structure remains disturbed. Nuclear matrix protein NuMA is reorganized in a caspase-dependent way around fused IGCs. In conclusion, we show here that the apoptotic rearrangement of IGCs, the nuclear matrix and chromatin are closely associated, occur in defined stages and depend on the activity of protein phosphatases, caspases and CAD.